[Abstract] The chloroplast is an important organelle found in plant cells that conduct photosynthesis. It is enclosed by a pair of closely spaced membranes, the double-membrane envelope, consisting of the inner membrane bounding the matrix or stroma and the outer membrane in contact with the cytoplasm. Like many bio-membranes, the chloroplast envelope plays an important role in mediating the complex interactions between the chloroplast and the cytoplasm. The envelope is also the site of various biosynthetic reactions, including the formation of the galactolipids, which are the major components of both envelope and the thylakoid membranes. The inner and outer envelope membranes have differences in both structure and function. For example, the outer membrane exhibits lower density of intramembranous particles than the inner membrane dose, suggesting that the protein content of the outer membrane is low. Also, the outer membrane is nonspecifically permeable to low molecular weight compounds, whereas the inner is impermeable to such compounds and contains several translocator systems for the transport of metabolites.
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To prepare the envelope membranes, it is necessary to isolate intact chloroplasts first. Then the inner and outer envelope membranes are separated by: 1) the protease-treatment method and 2) the centrifuge method which based on the fact that the outer envelope is lighter and the inner membrane heavier. Both methods need to isolate the intact chloroplasts firstly. However, the centrifugal separation can get the pure inner and outer envelope preparations, which therefore are suitable to the subsequent analyses. Also, the centrifuge method can avoid the destruction of inner envelope polypeptides during the protease treatment, because some of the protease may gain access to the inner membrane. Moreover, the centrifuge method is easy to operate and to get the complete enveloped that contain less of the adhesion regions of the outer and inner envelope membranes. Here we describe a reliable method for isolation of the inner and outer envelope membranes of the chloroplasts from tobacco, which is the plant that relatively not easy to use for envelope isolation. 2. Collect ~100 g tobacco young leaves from 6-week old tobacco seedlings with scissors, and cut leaves into 3~4 cm pieces on ice.
3. Homogenize leaves with extraction buffer by Mixer for several times (see Note 1).
Filter the leaf homogenates by 8 layers gauze or by 2 layers gauze with 1 layer
Miracloth, and gather the filtrate into two 250 ml centrifuge tube.
5. Centrifuge at 2, 500 x g for 70 sec at 4 °C.
6. Discard the supernatant and suspend the crude chloroplasts in 5 ml extraction buffer gently by paint brush with soft hair. Using paint brush is suggested because the crude chloroplasts are easily broken.
7. Add the crude chloroplasts suspension on a 40% and 90% Percoll gradient, and centrifuge at 2, 500 x g for 20 min at 4 °C by a swing rotor (see Figure 1) . 9. Add 3-volume gradient buffer and centrifuge at 2,500 x g for 70 sec at 4 °C for washing.
10. Suspend the intact chloroplasts in 0.6 M sucrose in TE buffer, and the chlorophyll concentration is adjusted to 2 mg/ml (see Note 7).
11. After keeping on ice for 10 min, the chloroplasts are ruptured by three freeze-thaw cycles in which the suspension is placed in a -20 °C freezer for 1.5 h and then at room temperature until thawed, and this freeze-thaw procedure is repeated for 3 times.
12. The suspension of broken chloroplasts are adjusted to 0.2 M Sucrose by adding 2-volume TE buffer, and centrifuge at 4, 500 x g for 15 min at 4 °C to remove the most of the thylakoids and residual intact chloroplasts, whereas the envelope membranes remained in the supernatant fraction.
13. Centrifuge the supernatant at 40,000 x g for 30 min at 4 °C to gather the envelope membranes.
14. Suspend the envelope membranes by 0.2 M sucrose in TE buffer. 2. In our procedure, the extractions tube should always be kept on ice during steps 5-13 except specially noted.
3. The jug of the Mixer should be put into -20 °C to make it cool before using.
4. All the buffers should be stored at 4 °C.
5.
The isoascorbic acid and glutathione should be added just before using.
6. For measuring the chlorophyll concentration, dilute the suspended chloroplast 100-fold by 80% acetone, mix well and centrifuge at 10,000 x g for 5 min, then the supernatant was measured by a spectrophotometer at 645 nm, 663 nm, the spectrophotometer was adjust to zero using 80% acetone at 720 nm. The total chlorophyll concentration (mg/ml) = 100 x (0.0202 x A645 + 0.00802 x A663).
